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(67) Abstract: 

PROBLEM TO BE SOLVED: To provide a developing 
method and a developing apparatus by which pattern 
failure can be prevented and high throughput be also 
realized during removal of a rinsing liquid on a substrate. 

SOLUTION: While a wafer W with a developed resist 
pattem is turned at 300-1000 rpm, preferably at 500 
rpm, an organic solvent 43 containing fluorine is 
discharged to substitute a rinsing liquid 42 left on the 
wafer W for the organic solvent 43. Hydrofluoroether 
(HFE) is used as an organic solvent for example, so that 
the contact angle of the organic solvent to a pattem is 
set at 70° to reduce attraction producing among the 
pattems as much as possible as well as to prevent 
pattem failure. Furthermore, since the volatility of 
the HFE is high, quick drying can be realized and 
throughput be also improved. 
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T. 

° -9 0" fr-5c:t*«r«t-r-5ii«!j!aa:^ffi. lo 
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• ~8 0' i:T'5C:i:*#»i:-r«.^»«ia;^fe. 
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Cffii*«i2) ii}j)i«9A^^is*«i i«5%t»m 

[ffil^iSlS] ffi:!^:iS8(ctB«l(0:>iSife^31^B(c4oi^^ 
T. 

[0 0 0 1] 

[0 0 0 2] 

[«e*®a«] ;:^K3fi® 7 :t h u y 7 7 

[0 0 0 3] c:OJ;-5;^t7=J- hU Vi^5 7-f — Xglc:fe 
[0 0 0 4] 

[^B^A^^ftbJc'^i-r^ISM] <i:Jl^-C, jfi^tCiJlt 
ffl^^oSSTT.'^i^ hlt^Uv';:^, hA:$'— >J&*aiilLTV» 

[0 0 0 5] W±OJ:5/j:¥1f»Cffi*.. *^BJOg6<J 
[0 0 0 61 
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[0 0 0 7] *f8?^<DC©J;5nt«»(«lcJ:n«. 

[0 0 0 8] :$imm<o—<ommz^ti\t. isii$&^m^9& 

mm<Dmii^^i'->izM-ri>^MA=S:6 5' ~9 0° t 
L. jff*L<tt7 0* ~8 0" tfS. ZLZ.-Vyym'S: 

c:©7y3S*v^^'— >^®t 20 
[0 0 0 9] :^^m<D—comWi\ziiti\ft. mi^J>:^^ 

^^JS-r^XStt. »«*3 0 0 r pm~8 0 0 r pm 

[0 0 10] 2^%Hj<o— wjgti(cj;n«, flftiaw«s?Sffl 

aJK*«if&-r-SXStt, a«€:3 0 0rpm~1000 
r pmTlElfe^-ti-?^C7!i^?)fTP. c:©J;pfd:<giilHieTS 
«&lHlteS-frXc*ie.*«J&«lS«ES:«ifS-r-5 d 1 1 J; 

-r/j:t>^, S«05lE]e7i^3 0 0 r pmJcOjg 

■ m-izm-^^-r. mm^$&mm-^mm\ztj.-oxv>7sm 

aift «r 5 i A - >ein*i 3fe i; T b S 5 -C* ^ . 
— S«®lHllE*n 0 0 0 r pinJ:03a('»«'&tC«, 

ntub. A^'->ians5i€ec-rnitn±A^iisi»*^e)-c 
[0 0 11] :^^m\z^>^mi^mm^&m\t. 
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COO 1 2] 2|s:58?B<C)ClcOJ:'5?it#lfi£JCJ:titi, 

CO 0 1 3] *38B^<^-(7)?g|ifcJ:n«, taiBUvT. h 

(0 0 14] ^^^^c^M^t-si^mtfi^tt. ^^^Lfcia 

[0 0 15] 

[0016] mi 3 V 

[0 0 17] CKD^^flJ^^jaSv-X^^A 1 Siass 
>10i:, M^il^XgO^TltJC-r^l^xAWJC^^e 

bT;i'2>fflSXx-i^3 > 1 1 <2i, c<Dmm7.^ 
-T) <t<^Pp1T'i7xAW*SfrtigU-r^fc«)to-f >i^— :7 

x-Xg5l 2iiS:-^^tw^ii^bfc^^*#LT(.^^o 

[0 0 18] A-bty h7.7^-->3>l 0T«, El 
Tct^fC. :fo±yhm.m'^2 0±<D^^2 0 a(Di<Lm\Z 

(D'i7x/NtBAaS:iasAT'-i>3 > 1 ifflytcf^ttTx:^ 
[^-m\zmm^n. (x:»[6]) ai;^':? 

xA^ir^^' hCRrtJriRfi^^n;t»i'xA<0'?xAB29»J:;& 
[6] (z;5r|^) lc8^i(iPlll«t^7xAja2l{^2 iT&t&'^xA 
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m^zm^^nmo. mm't^iio\zmm7.y'-zy3> 

1 l{BiI<OSg3COjfflG3(0«'aJL--/ hgB(cJB"rS7^^ 
;>^>ha.— u/h (ALIM) RZ^^ i^7.y^>iy3>^=^ 
yh (EXT) ICt>7i7-tr:^T^'5J:'5JC3ttoTl^S. 
[0 0 1 93 iftax-r-i^a >1 ITtt, Ell Ic^-Tct 

o\z. ^'b^\zmmmmm(D^'yx./\mmmm2 2i)m 

SiiG 1,G2,G3.G4.G5 <D^g:fiBE#J^-CS) 0 . ® 
lS.yt^2(7)jaG l.G2(0^^iB:3.--/ httv'J^T-AIE 
S (01 tC*3i/^T^*a) fi'JJcMS^n. m3(Df&G3<D 

^^:x-y h\ttt±y hT.'T— > 1 0 {zmts^i^xm 
7.^1 2\zmmi^rmm^n. mstDjaGso^erLn 

±C7xA8a2l««l2 2(0^>'r't>7.(Drclb\ZU—JU2 
[0 0 2 0] i»>x/M«2l««2 2tt, m^^mi^4 9 20 

[0 0 2 1] 02 {CS^r J: P Jw, :^ 1 CD^G 1 X*\t. ti 

jj^h^^iasn.--; h (COT) au^*%0j(c«ss« 30 

aiS:3.n-/h (DEV) ?^^T:6^e))llM(C2g{cS^e>nT 
Vi^o ll2C0jiiLG2Tt>. 2^0Xt:>:^S!J!131a.n'y 
0iJAtiUvX h^^fflarL-^;/ h (COT) Rxm 
««!ia:x--/h (DEV) A«T?&^e»Jii(c2ii(wMfcen 

Tt^^S. l/v^T. hm#«aii^-U/ h (COT) 

^^z.t.t'^^. zo:>iio\z'^^\z'^mrt^<r>tm'^\^ 

[0 0 2 2] H3lC^*rck"5Jw. S3 0ffl.G3Ttt, ^7 40 

(COL) , 7 Ht->^3 >n.- h (AD) , T^-f 
p<>ha.-yh (ALIM) . i^X5=->£/3 >^ziy 
H (EXT) , -f^y^-^yit:xz:.vV (PAB) R^/ 

TjtT. hxi7:;^7p-i;v-'^-=^>i^:3.-*y h (peb) 
?&^S*3l6nTl^So m4C0aG4Tt>, :^-y>s?cDsa 
a:i-u/h, fiHJx«T:6^e>l(SJCi7-U>i?^ZL--, h (C 
OL) ;<><2S, <^Xt->>^3 > • >i^n-r:-/ h 

(EXTCOL) , >f i^J^-rVv's >a.r. y K (EX 50 
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T) , yj^— ^>i/:i::^u/ h (PAB) &t/7}^XNx 
i^XT}^— >^V — '^-+>^^Xv h (PEB) tl^^A^^ 

[0 0 2 3] CKOi^^JC^Q.ffliia^OiRt'^i^-iJ >>/3.- 
u/h (COL) , (EXTCOL) SrTSJlBEKL, Ja 

aiaacoist/^'^— +>i?':ixu/ h (pab) -^trxhx 

i^:;^^— vi'-'>;-4^>i^jLx-; h (peb) ^±m\z 
[0 0 2 4] -i'>i^-:7x-:;^e5i 2tt. ^fT:&\^x\t 

*[iaX5='->'3 > 1 1 «!: mi; ^i* STMT'S ♦@:&f^T 

5teS(3DAiy:7r;^'ir:y hBRj&^2S«-SHB$n, #a 

gfBt::ti^ja®7tgB2 3;^^iSia$n. cfffegBfcti'^xyN 

Saillflc2 4*t^frt6nTVi'5o C1(0'>xAS82I<2^2 4 
\t. X, Z:&r^fcSKiLTM*ii*y hCR, BRR^/^ 
ia®3t^®2 3tc7^'tr;^'rsJ:'5fc&oT(/^So $ S 
tr, '?xAMi^{*:2 4t^. 0 :S[^IC[HlKpTtgfC^^$ 

y h\zm't^-{ ^7.T'>zy3y:iz^y h (EXT) \Z 

f) l::t>7^-tr7^T$^<i:'5{r?^j:'DTliSo 
[0 0 2 5] Z:<Dm^Um9&mi^7.y^l>.l\t. i7V-> 

y^>yu-\z^^x^^(Dmi^m^Mii^r^^^o m4 

5^3>i 0. jaax'^^— >3>i listy^-f >iS'- 
yjL-x^i 2co±:^\z\tx.7m^^4 4f)^mfibnx 

feO, C(OX7««&^4 4 0TffitcE&fiaffif*#:7><;i/ 

7 2. 7 3;^/^^0f+frt 
SnXVi^o il<DULPA:7>f;U^'7 1, 7 2, 7 3{Z 

\t. ^n^nm^Lti:^^y7>^^P^M^nxidKi. 
(DWimRisum^zmM^ nfzmi^^m^^ ulpa:7^ 

)]/^7l, 7 2, 7 3€::^LT, :^ir-/ hX-T^— 5>3 > 

10. ffla;^T— f>3 >i iBco^-f >5'-7x-xgBi 

Xyh (DEV) Rl^Uv^;^ h^^jaan-X^y h (CO 
T) tc«j^$nSci:'5tc;^j:oX^30. mTjkVU^^f)^. «^ 
®ffliIcOlSiffla^<?5:ix*> hXfeS^a<om3-'m5C0jfl 

G 3-G 5 \Zi)^!^in^<k'^\zU^X^^^o 

[0 0 2 6] E5&ij^ia6tt, :^%m(D-mMmm\z^ 
^^m9&mzL-yh (DEV) ^TK-r^sH&t/^wffis 
xft-s. c:(Z)3K^iaarLx^;/ h (dev) (D^^mz\t 

S«(7D*-/yCP}6^fiHIS^nX0:^S. :^»y:/CP<OF^ffli] 
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isit^nfcBBD 5 0 aic#pfSi&^fliiciBS$n. 

[0 0 2 7] Eieic^R-ripic. ;^y:/cPrtfciR^^F 
^^tj^-rsfc^ws^JKy 3 6 *v x;i';^=t^-\' >7 

3 6 8 1 itintm^tiTis 0 . d <0«i^« 

8 1 t:iCVXm^mmi^mm3 l 

o©±fc:-5&ift] (y:&[Si) tc«cffi!*nit;tf'f HU-^ps 

it^JtSB«9 6 i:— {*:|CY:)Jlfi]fCgH)i-r^ J: -Picnic T 

«t«Eyx;i'3 et, xt;>5'^yi7 5 2T»Jtsnit':7 

X A W t ©Kil *i m gp T ^ -5 J; ■P -p T V i S . 
[0 0 2 8] >'X;P«ltft:2 7C«J#Sn^>xA 

±ia^»?K/x;u3 6 tHfiic, ;:^4^v>7-Ai 

7 &0tSii:3t}tgC*J 2 6 IC J; 0 . 'f h* U—Ji' 9 4 IciB 

1 5 CttttSS'^ 8 2 d^S^SnXiJ 0 . Cl(0#l*&'g 8 2 
*:/M^TU >xa[««&«l«}3 2*^&'J >XS£*mif&S*i 

^loyX;UX^-v>7— A 1 7 "b^il 
3t«Fg6«2 6lC}{ioTi^l&^tElc:^fiK$nT43 0, 'J > 

[0 0 2 9] >!7«y:/cpcDg»tctt. / x;ufi^J*flt 2 8 t 

X=*^-V'>7-A 1 8©$t)^lr5l0#tte.n. 
:^V>T— A 1 Stt^:-^' 1 9ICJ;0. Jl©^:— ^^19 

®?iij/X;H 6lCtt«<S®8 3*<^«2$nT*JO. CIW 
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*5. coA-f hd7;u;*-px— T-jp (HFE) ^kmm 

[0 0 3 1] ^fz. :fOyZfCF\Z\t. :hy'fCP(DWLm 

CP^*^cDa«^m^<^SS. ®^B$t::t^0iJ;^«2 3X: 

[0 0 3 2] MtC. * yc P (C:fefrt^S^^® 5 9 W 

mws ^i\z^nmz. sf^e 5 9 -Bcams!^ 5 ? (oa 
®5 9RyJSf}K«^5 7(^iaft*iasf ^taiib-iS^s 5 

[0 0 3 3] '^mL^%^Wm 3 1 . U >:J^fl£««&St« 3 

2 las^mmnm^mm 3 3 . ^n^*ti$ijffligB 300 

'€-n-enomss£Sra^?E/XJU3 6. 

30 -stc^t-pTc^^, ci<D$ijfflige3 oji. ±te&5fiii 

Ee&^SiJffilt* 3 > h P-5 3 4 JCji^SrSim 

[0 0 3 4] Sfc$fJiagl5 3 0«, -6fij;t«±feiaffi-tr>1j* 
8 4. 8 5, 8 6tCcJ:0^gl5/&^tfa$n> COthJffil^n 

40 l^Ti^^^, 

[0 0 3 5] «±lttH.gLfcm^liiK^^jaSv'X5^A 

[0 0 3 6] $fef . hXx-v'a > 1 0 iCiJl'^ 

T, •:7xASai3l*^2 Xtl^ii^Lv h®B^2 0±<^Mag9 

</>hJL--/h (ALIM) JC^ill^nSo Z.<DT'y 

(ALIM) tCT'^x/\W<0{£®'&t> 

•li-;e>^fT*:>nfc^, iOxA^2l«a«}2 2^cJ:0 7Ht- 
50 v3>a.--/h (AD) '\a8m^rni«7K{t«aS;i:?^fTt) 



tx. 'A^'^t!i^-0>i/::L-yh (COL) \zxm&<or^ 

(COT) jcsa^^^n. (PAB) 'vm&<Dmmmm/)^ 
frton. ^-^)>if=L-yh (COL) »c*i^TJ^a)sa 

i^^^^<.^:s^y^aL-yV (PEB) xlFI\^(r>tmMm 

t^nt>n. V (DEv) jc«si3i$n 

xAWt±^-U >^:i-^/ h (COL) 
S?5i^fT3bn, Xi7X5^>>^3 >:i-:y h (EXT) 
LT*ir*v hCRlrM^n^. 

[0 0 3 7] :if<\Z. 07, 0 8&r;0 9 S:#MLT. ^ 

^^m:3.-yh (DEV) lc*ttsfflSJ3::3V^TI»?3-r 
-So 0 7&liC|g8ttS-ffia?£^«,^'r'5IS<?^fi'JffiHTfe 

CO 0 3 8] 5tr. Xtf>5"V^>i7 5 2;6^±#L, 

Y!yi7 5 2;&^TI?L^7xAWA^;t;!yyCPl^lCiR§$n 
-So -^UT, H7 (a) \Z7}i't^o\Z^mRyX)V2S 
^^SIfeSES:ttUiL/j:A^e»'>^xAW±S:S^l&L, tttiiJ^?^*^ 

TLfc«i::^7xAw&CT^«6 os^pattebasfc^aas: 
TaifejK4 1 0ijA.«6 oij^ra&e-r^cit 

«?xAWS:EeSii-3^i:7&^63S«fe?KS:a:tBL 

[0 0 3 9] 07 (b) \Z7^^^o\z. ^ms.J 

xAW(04''C^±'^^l&^i^S. "€-LT. 0 7 (c) fC^ 
Tcfc^tc, '::7xAW^lpie^-d:;^i:;0^^ U >X?^4 2 
HiL, iSlfeJKS«c<'^8it"r- C<Ot€'0 9 (a) (C^Tcfc 
-SJC, /1^^->2 9 0±S2 9 aT^i^U >X?K4 2;5^^a 
/ct^^^cfc-pfC-r^fefetC. »?xAC0IslKiBc«:ffiaO3 0 0 
r pm'-B 0 0 r pm. cJ:0$fSL<i^5 0 0 r pin«i: 
T-So Ai^-^2 9CD±ffi2 9 ad^U >XJK4 2*^e»a 

^l^^iJ-g-nA^S-SfcfeTfe^o dOck^^tw'^xAWco 
IhI^^3 0 0 r pm--8 0 0 r x^mO^^m^t^^Z. 
h\Z^^. '?xA±TSitn^U>Xfl£cOiiSS:ffi:^/hS 

< LT> 3s^?S4 1 ^m^^WLtt^o^n^-ymti^^ 
[0 0 4 0] :;i>:(c. 0 8 (a) (r^-Tck-Jfc. u>xy 

'?x/NW<043/i:^±^^ffij$'e-^o ^LT, 08 (b) \Z 

^*L^±\zmmmm4 3^i±mr^. -eLxas (c) 

S^-Tctplz. ii^xAW* 3 0 0 r pm'-' 1 0 0 0 r p 
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ctO»*L<fri5 0 0 r prnTimte^fit. 09 
(b) \Z7Ps-r^o\Z. •5xAW±(cSfi?¥LTl^fcU>X 

m4 2^^mmM4 3\zmt&'r^. z.<dxo\z. r>xA 

WSiBifflcOS 0 0 r pm-- 1 0 0 0 r pmTEI<a$-ti*T 

*mjss^j4 sTEife-r^cttCcto. ox,/\w±m\z^ 

«»55PJ4 3S#jg$ii:00, '5xAW±*^e» U >Xfflt4 
^. Ti^tt?-^. i5xAW(7>lHHE*^3 0 0 r prricfcOjH/^ 

xAW(OlHlte7&n 0 0 0 r pmJ:OiSv:iig'&tr«. 
^fiiJ}6^^7xAW±Sl^-fc#S'rS;!»^ dCOi-SJ^Wa 

^i9j;5>^#jg'r'5ti}Jc'i7x/\±7&^^u >7.mf)mnm\^. 

[0 0 4 1] -eLT. SmiC'^xAWSrmScDlHie^a:^ 

T. 0 9 (c) \Z7f:'t^V\Z. ^mmm4 3(D/'^^-> 

20 2 9\zM't^mMiAe\ts 6 5' -9 0* i^ctoTiS 
0. ^^^»J4 336VX5'->fBl7:?^e)ftfrttt5Tt)S®5g;'J 

Sf^H^^S^^at^, 7 0" -8 0° X$>^o ZLCO^o 

<tO t)/h$i^v\-f Fn7;u:tDx— (hfe) 

ym^^lyX^^^fctb. Z,<Dy ymf)^^^l^-'>^^^ZZl 

30 [0 0 4 2] Sfc, *SliSJ^^TfigfflT^HFE«. »6 
7K<^0itS/;^:fe#t.^^a6, 0 8 (b) tc*5tt^W^S^J 

4 3(D^m<Dmz. mmmm4 3f)^^)>7.m4 2^r)r 

^\Z&m'^n^^V\Zt^D. U >X?^4 2 7^Vt37->2 
[0 0 4 3] MIC, *|ISS?&ilT*«(.^fcHFEtt. U> 

03L/\w<Dmei\z^^M^^r)^m'^nt}U<xi>. s 

^ 1 1 J: 0 ifl i* t c 0 X A €r ^ ^ -It ^ C t t!;^ T # ^ o 

[0 0 4 4] ^mmmt&x\t. mmmm(o^^ 
n^x:y5^>^5aap#[c*5v^T. ^^^SiJtc^^n^^ 
mm\zox./\(D^m^m^fioz.iif)^x^^t}^. 

50 iiSMSfl^SS-r-SU >xjgcDiaS&ISSIL, tiiScl::}^;^ 



II 

[0 0 4 5] 0 1 0 14. ^^mmm\z^^i> u >7.mm^ 
t,is. ® i#tifggs'g4 7irn, mi^>i^ 3 7 tmm^ 

3 5t®Raicmi'^U-X3l?>:/3 9*i^i^^5nT*3 
D. ClcD^l'>?a-X3}?>7'3 9©fPi!llC<tO^##3 
5 {H'^. U >XtS** S n-2) J: •P ic/j: -p T t» ^) . S , 
^2#t$Sg2'g=4 8 IC«, ^2:J'>i73 8t^##3 5 t 
0DrB^tC||2'^D-XJJ^>y4 0*^Si^$nT*JO. 
^2'<a-X5p>y4 0<DfPI6»cJ;0^##3 Sfi'J'^U 

[0 0 4 6] S2^'>i^3 8tM2'^D— X3P>y4 0 

JS^R/fJ^wiaai. 0ij^«2 3'CW^(ci@^-r-5J;plw^t 

3 92&t;^4 oof^a(i*i*iw^fnsj;^cnfpT<'i-5). 

[0 04 7] «J«#3 5 tt, Wi^eS 2 \zM-t^m 1 « 
j^ffie4 7 i:m2^S&Ee4 StOgSiBZSr, $iJ^IS3 0 

t m 2 > *^ S © U > X»E©«iJ& t 0 S 
[0 0 4 8] ;^c:fe, C:®U>7.?e«*S««3 2C*Jt»T 

^#^3 5Sria:tt^t<Tt>, u >xyx;u2o^tt, p5 
^r>{/3 7, 3 8*>s-5-n^?n2^©ij>xyx;i/C« 

J6&Ee £ S^iSZ U ««&-r -5 <k 5 b T J: 1/ i . 
[0 0 4 9] ei±<0<k'53ii:U >X««J^«a«l3 2&fflVi 

■sdtjcio, mourns (c) i-^bfcj;^icw^}§ 

ft, eijx.«2 3'CmS»cH-rc:<i:**T€r. ^SES:!^— 
[0 0 5 0] >:?xAd*}%^-SCi:tCi:0. 

7!)<fit$S$nT':;xA75i?£jtiLfc^. *-;/7^CP, 

5 9. «fM«5 7©aft$®«-fc>lJ-7 4. 7 5. 7 6 

(0 6#Ra) -cthiRHL. ffjfti^nfc&fiftA^'en-enRi? 
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y h (DEV) 's©^AS:fT-5. 

[0 0 5 1] — ^ix^t\m'S.<r>uwimn\zunn 

WX.\t^iS6L^m:^~v h (DEV) ^<D:k<0'^x. 
xAl^«:«f?lkttfl8i-r*=li:t>T?^^. -tLT. * 

2; y c p . sfme 5 9 ikumm'S s 7 ^<Dmst:f>m&(D 

10 iciR^$n-5t, oji/wzn-r^MS^^^ ^iz^mm<r> 
m\z^r)t<D^otjimm^mm-c^^, sfc. AyT'*^ 

•&tr7K^J-*<'^xAJcSnS-fe2)^ffitt***0. F=1Si/j: 

[0 0 5 2] Sfc. Sm'g^ 5 7 ROJg^^l^ 5 9 ttS* L 
&l'»il»-fe>-t}-*<BlO(*tt6nT:feO. SfSEff 5 7 3SSlI/ 
gf^'g^5 9*^?TrA'531i:lCJ;t3T^*t-^^®*^. 

jsjBSHcj:n«. sf?g«5 7Rz/5m«5 9(c«. 

•etlfflUt— ^'8 6Rt^8 5*<l£lte.nTt»ifcJ6, 
[0 0 5 3] W«^»J©»f!trj:«.*y:^CPj^ 

•r^rztb> mmmM<owit^<Dmz\t, ±iss;^3}?>:^5 

5 9 0Sa[<£TSrE&ltb, ISSC^^Srg&ih-C^ 

-5. 

30 [0 0 5 4] JStr, *«^?fiJ©#t*&©|?Rt«, ±^^^7 
>7n-Sr©lfflI-r-5J;'5lcLT'bJ:Vi. lai IJc^fi 
S«5aa3--yh (DEV) (*g«a*RI/^®ftS: 

ffi!i-r^jasft-b>-9-5 3Sr^tt, :i<Dumm-ii>-*)- 5 

3 ©tfSli^*tcS-^tiT$!iiagB3 0 ©Ji<^fCj; 0 7 r > 

mm-^ti^. m^ii, mms^±.>'^)■5 3^z^o»rm^n 
rcMmRifmmtim^<om.mp^\z$>^t'&\t. je'^l^ 

m^<DWLm.&<of^m^\zrj:i^^t^\tyo>y\:i—0) 

««J;t«. :;*:«)C7xA©»lAaiif^<&<>9±-r-5*^. 

i^<l^?&l?it-rsJ;5tcLTfcJ;t\ Sfc. 

[0 0 5 5] 012 1 3 tt. ±iaWM^?iiJ>' X>ll' 

0fC^-r*fia^J?J>'XJP6 5ttSR}gttS:*L. 
so xAW±fCia:tllT-5fc*©X«J-;/ hiK©llttll0 6 4d«}g 
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[0 0 5 6] cn^(DmmmM/ xji^e 5, 6 7^m^^ 

(om. mmLrcJ^o\zox,/\mt^±^-^tz^m'vnv 

t\z^o. 0x./\w^^mtiit^\z':7jL/\w±m\z^— 
\zmmmm^^»^'r^z,tt)^t!^^(D-v. ^x./\y^^m 
e$i±fci^'&(ou >7smm^±^mn^z,ii\z^^^^ 

[0 0 5 8] m^^t^ 0 7 (c) T^-rU >XS?4 2<?5 

^7xAW&f?jLb^'li:TfT'5cfc3lCLT*><t(.^o 20 

[0 0 5 9] ^;^c, ±tBW«S^3^J<Of^:bOtC, yym^ 

>if^nv J:v\zLX%^\^\ 30 

[0 0 6 0] ±l2^SigJ^!iJC:feV^Ttl. tlyZfC 

P . SfJKff 5 7 Rt/gf^S 5 9 COiasa<&fT v^Z>\Z Lfc 

[0 0 6 1] HtC, ±f2^ia?^^tc:*5l^Tt^, S«<hU 
[0 0 6 2] 

/^^—>r^^\z^c^B\tiimti{&m^i^^z.t\zj:D/^ 
mi] :^%m(Dmi(Dmmmm\z^.^m^mi&9iimzy 
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[0 3] 0 1 i::S^t'^^(lf?affejaffl>^:^'rA<oSBSST 

[04] mi\Z7nTm^miSk9l^Miy7.^A<Dmn^?^n.(D 
flfin Sr itt -r ^ * <^ IE ES 0 T ^ ^ . 
[05] *%HJ(;5-^iffiJ&fi8Jc«ft^?a«feffla:xr:u/ 

[06] 0 5lC^f ?i»^aa:3L-u/ h^S^t'»ra0T$» 

[0 8] [^5tta*ji@fc^-r(8ijffi0T»^o 

[0 9] ^fifejaS<D|S(^U>?;^ h/1:5^->&^'r»r®0 
T&O. (a) tiU>XSE«,^gt^. (b) 

jis^. (c) «w«^^j)&^S£«-r^ai***-r0TS 

-So 

[010] -mmmm\zm^}j>7.m^t^mm(om&m 

[011] 0 6(C*5^j'^5^C7>:7D-coWffllS:*t*0T 

S -So 

[012] 7.u^yh^(Di±mn^mr^mmmmyx)v 
[01 3] mmi^^^^mmmmy xji(DTf)^(iM.rc 
[014] 01 2&DC0 1 3{c^ryx;i/fcj:o^^^ 

9J ^ T ^ CO ^ ^ 0 T S> -5 o 

1 5-'j >xy 

1 6-^fi{^»jyx;u 

2 9'"UzyX — 

3 0 
3 1 
3 2 
3 3 
3 4 

3 6 

4 1 

4 2--U >:^jK 

4 

5 2'-Xtf>5^A'yi7 
5 4--ffii!i^— 5^ 



6 5,6 7 -wm^sijyxju 
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mi 2} 



[013] 



(10) 
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me] 




DEV 



DEV 



s 



33 

LA 



(a) 











^92 



■31 



32 



m7] 



52 

Orpm 




82 

7 
15 

26 




(b) 



(c) 



36 15 



Oiprn 



(a) 



600 ipm 



(b) 



42 ^16 ^15 



^1]^ Ofpm^W 



[014] 



43 ^16 42 



66,67 




54 



(C) 



16 43 



600 rpm 



(•Il 
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F^S'— 211096 AA25 FAOl GA02 GA17 GAI8 

GA21 GA29 LAI 6 
5F046 LAI 2 LAI 4 



